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What is a FlowCAM?

Digital imaging flow cytometer

Computer and visual
spreadsheet program

80 Ib

Microscope, flow cytometer,
Laser fluorescence probe, and
digital camera

Fluid Imaging
Technologies, Inc.

Portable model



Sample port
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What does it do?

» Takes pictures of objects in the water sample

» measures the dimension, volume and number
of objects

» Tracks the volume of the sample
» Automatically classifies objects into groups

» Computes abundance, volume and size of
each object and group per unit volume

» Exports data into EXCEL spreadsheet




How does it work?

Watch Video at:
http://info.fluidimaging.com/how-
the-flowcam-
works?&__hssc=110599322.1.140372
0266392&__hstc=110599322.17cce89
1349722a43a8f7e2e62a035b0.13805
58602317.1402957562364.14037202
66392.11&hsCtaTracking=b628da99-
aaf9-4d13-9b0e-
7a1e1588694e%7Cb16800a4-f88a-
424f-9d26-febee481bl1fb

www.fluidimaging.com




How do we use the FlowCAM at
California Department of Water
Resources ?




Field sampling live phytoplankton




Delta phytoplankton

@ View st55 g.lsé
File Edit Sort Filter Statistics Show

1of 8 \ii 1ﬂ1 il ﬂ J }1 Show Selected

Saved Total: 734 Selected: 0 Sort: ID Classffied: 0




Laboratory analysis - preserved
phytoplankton
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Laboratory analysis preserved
Microcystis amp/es

Size range 6 to 50,000 um
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Microcystis colonies
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Microscope versus FlowCAM
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Zooplankton
Lab analysis

Laboratory analysis preserved Jr\




Analysis
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Sample processing

Watch Video at:
http://info.fluidimaging.com/video-
automate-particle-
classification?&__hssc=110599322.3.1
403720266392&__hstc=110599322.1
7cce891349722a43a8f7e2e62a035b0.
1380558602317.1402957562364.140
3720266392.11&hsCtaTracking=7f4f8
98d-cf6f-4a56-98c1 -
9f036451f051%7Cedd32377-b96f-
44d1-bade-fc2a9a6e0e4d

www.fluidimaging.com



Summary data

Start Time 2008-09-24 07:50:25
End Time 2008-09-24 09:10:10

Count 14126 of 50000
Particles / ml NA

Summary Stats ]AF_iI-t.ers [{Eﬁmulative Stgt*—s-§i~tontext Summary |

Summary Stats Mean Min Max StdDev % CV D50
Aspect Ratio 0.72 0.14 0.97 0.13 17.3% 0.74 _ |
Diameter (ESD) 58.52 30.00 99.96 15.59 26.64 5731 8
Edge Gradient 0.00 0.00 0.00 0.00 0.00 0.00
Length 66.80 31.54 138.36 18.55 27.77 64.87

Sigma Intensity 72.08 3.20 99,12 15.14 21.01 74.60 F

e Jall AT N A ann A AN 4A N> A AN A

Objective 10, Autolmage




Object data

Home Insert Page Layout Formulas Data Review View (=3 e o ol
e . PR—
H * cut Calibri @Wrap Text General - E ﬁ g g— g‘ ’E = Autosum = % ﬁ
“— B3 cCopy - — [®] Fin - -
P Fromatpener B L U BMergeaCenter S - % 2 | e T - sty e e T Gk Piters seed -
Clipboard IF} Font [F] Alignment [F} Number IF} Styles Cells Editing
[ A1 - fe | particle ID v
B C D E F G H 1 ] K L M N ] P Q R 5 ;
1 |Pal ellArea (ABLC Aspect Ra Calibratio Calibratio Camera  Capture X CaptureY ChlArea ChlPeak ChlWidthCh2 Area Ch2Peak Ch2Width Ch2/Ch1R Circle Fit Compactn Convex Pe Date Di{ |
2 1 42.29 0.48 0.5575 1 1 891 614 o 0.75 1] o 0.75 a 1 0.35 4.33 41.15 HHHHRE
3 2 45.31 0.41 0.5575 1 1 357 598 o 0.75 1] o 0.75 a 1 0.18 7.89 60.96 | HHHHHHE
4 3 38.15 0.8 0.5575 1 1 846 928 0 0.75 0 o 0.75 a 1 0.22 5.24 A4.67 HiHHHHEE
35 4 103.89 0.78 0.5575 1 1 872 635 o 0.75 1] o 0.75 a 1 0.66 2.19 A7.72 HHHHRHE
6 5 88.69 0.43 0.5575 1 1 504 91 o 0.75 o] o 0.75 aQ 1 0.39 2.32 50.24 HHHHRE £
7 ] 898.03 0.62 0.3575 1 1 261 543 o 0.75 4] o 0.75 a 1 0.13 6.03 150.32 | HHHRHHHI 1
8 7 151.91 0.84 0.5575 1 1 226 597 o 0.75 1] o 0.75 a 1 0.88 1.32 50.81 HiHHHRHHE
9 8 60.06 0.28 0.5575 1 1 581 818 o 0.75 o] o 0.75 aQ 1 0.27 211 A4.47 HEHHHHEE
10 9 49.54 0.39 0.3575 1 1 1 36 o 0.75 o] o 0.75 a 1 0.49 2.11 3744 | HHHRHHHE
11 10 78.44 0.83 0.5575 1 1 443 623 o 0.75 1] o 0.75 a 1 0.8 1.93 40.93  HHHHRHE
12 11 652 0.28 0.5575 1 1 780 629 o 0.75 o] 0 0.75 aQ 1 0 13.45 152.41 | HHHEHHE .
13 12 74.23 0.8 0.3575 1 1 1203 408 o 0.75 o] o 0.75 a 1 0.71 1.78 40,40 HEHHIEHE
14 13 42.52 0.53 0.5575 1 1 227 623 o 0.75 0 o 0.75 a 1 0.39 2.58 37.32 HiHHHH
15 14 67.59 0.63 0.5575 1 1 1014 305 o 0.75 1] o 0.75 a 1 0.58 1.55 39.8 HiHHHREH
16 15 174.14 0.39 0.3575 1 1 361 3535 o 0.75 0 o 0.75 a 1 0.12 11.14 75.39 | HHHRHHHE
17 16 172.81 0.33  0.5575 1 1 384 612 0 0.75 0 o 0.75 a 1 0.12 8.45 T8.02 HiHHEHH
18 17 63.69 0.63 0.5575 1 1 592 603 o 0.75 1] o 0.75 a 1 0.68 1.39 37.2 HiHHHRHH
19 18 63.2 0.7 0.5575 1 1 761 632 o 0.75 o] o 0.75 aQ 1 0.65 2.77 38.85 | HHRHHHH
20 19 121.36 0.77 0.3575 1 1 621 626 o 0.75 4] o 0.75 a 1 0.52 4.09 S2.74 HHHHHREE
21 20 28.44 0.45 0.5575 1 1 170 79 o 0.75 1] o 0.75 a 1 0.55 1.88 A6.22 HHHHRHE
22 21 93.23 0.52 0.5575 1 1 86 615 o 0.75 o] o 0.75 aQ 1 0.58 1.87 A5.64 HEHHHHE
23 22 90.96 0.91 0.3575 1 1 343 201 o 0.75 4] o 0.75 a 1 0.9 1.25 A0.7 | HHEHRGE
24 23 82.93 0.56 0.5575 1 1 1 122 o 0.75 1] o 0.75 a 1 0.47 2.3 A45.68 HHHHRHE
25 24 94.75 0.6 0.5575 1 1 80 533 o 0.75 o] 0 0.75 aQ 1 0.36 5.06 53.02 HHHHREH
26 25 74.48 0.42 0.3575 1 1 1040 626 o 0.75 o] o 0.75 a 1 0.39 2.15 46.33  HHHHHREE
27 26 88.19 0.61  0.5575 1 1 930 624 o 0.75 0 o 0.75 a 1 0.6 4.8 AT T
28 27 67.35 0.63 0.5575 1 1 1032 272 o 0.75 1] o 0.75 a 1 0.57 2.87 A42.83 HHHHREH
29 28 183.47 0.75 0.3575 1 1 1 ai7 o 0.75 0 o 0.75 a 1 0.49 4.54 T0.29 | HHHHHHE
3o 29 87.69 0.28  0.5575 1 1 273 604 o 0.75 0 o 0.75 a 1 0.12 3.26 59.73 HHHAHEE
31 30 61.75 0.55 0.5575 1 1 825 891 o 0.75 o] o 0.75 a 1 04 4.54 A7.2 | HiHHHHEE
32 31 133.57 0.77 0.5575 1 1 559 3 o 0.75 o] o 0.75 aQ 1 0.66 2.52 53.41 HHHHRE
33 32 149.54 0.7 0.3575 1 1 460 627 o 0.75 4] o 0.75 a 1 0.43 4.08 00.37 | HHHRHHHE
34 33 109.78 0.27 0.5575 1 1 572 10 o 0.75 1] o 0.75 a 1 0.13 3.17 62.3 HHHHRHE
35 34 118.01 0.38 0.5575 1 1 435 870 o 0.75 o] o 0.75 aQ 1 0.16 5.51 62.91 | HHRHHHE
36 35 201.69 0.2 0.3575 1 1 387 627 o 0.75 4] o 0.75 a 1 o 9.21 102.79 | HHHRHEHI
37 36 58.61 0.69 0.5575 1 1 ao7 263 o 0.75 1] o 0.75 a 1 0.6 2.12 38.43 HHHHHHE
38 37 59.81 0.66 0.5575 1 1 307 881 o 0.75 o] 0 0.75 aQ 1 0.57 2.09 39.01 | HHRHHHE -
|« 4 * M| data_export < ¥2 nEN!

Ready |




How do we use these data?




High frequency studies
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Abundance

Abundance (no. per mL)
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San Joaquin River

| April 8, 2010
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—e— Total abundance
I Diatoms

I Cyanobacteria
[ Cryptophytes
[ Greenalgae
I Synurophytes
I Euglenoids
[ Dinoflagellates
[ Dictyophyceas
I Ciliates

I nidentfied taxa

K. Reifel



. San Joaquin River -Diatoms
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Community composition
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Biomass
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San Joaquin River

| April g, 2010
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E Unidentified taxa

K. Reifel



San Joaquin River Transect

Size | EEERA )
structure " "
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Biological and Environmental
gradients

Percent diatom biomass Water temperature
Sacramento River
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Evaluation
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FlowCAM advantages

Nondestructive
Handles wide range of object sizes

Simple to operate

Easier to use than microscope for identification
Reliable

Fast processing time compared with microscope
Automatic sorting

Good precision

No problem with turbidity
Clear images

Permanent record

Record updates

EXCEL spreadsheet record
Inexpensive per sample

VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV Vv VY




FlowCAM disadvantages

» Relatively high initial cost
» Decreased resolution below 10 pm

» Preserved phytoplankton samples have high
number of detritus objects

Species identification can be limited
Field use must be in controlled environment
Requires dedicated staff time

vV VvV Vv




Recommendation
+ Phytoplankton

- Best for live phytoplankton collection
- Good separation into taxa

- Expertise needed to develop libraries and check
identification

- Fast and easy sample processing
« Microcystis
- Best way to analyze colony biomass
- Little expertise needed
- Fast and easy sample processing

«» Zooplankton
- Good separation into taxa

- Little expertise needed
- Fast and easy sample processing




Summary

FlowCAM is fast, easy and cost effective way to
qguantify phytoplankton, Microcystis and
zooplankton into genera or taxa, but requires
dedicated staff

More information:

www.fluidimaging.com




Questions ?

Peggy.Lehman@water.ca.gov




Information page

» Video 1:

»  http://info.fluidimaging.com/how-the-flowcam-
works?&__hssc=110599322.1.1403720266392&__hstc=110599322.17cce891349722a
43a8f7e2e62a035b0.1380558602317.1402957562364.1403720266392.11&hsCtaTrac
king=b628da99-aaf9-4d13-9b0e-7ale1588694e%7Cb16800a4-f88a-424f-9d26-
febee481b1fb

» Video 2:

»  http://info.fluidimaging.com/video-automate-particle-
classification?&__hssc=110599322.3.1403720266392&__hstc=110599322.17cce89134
9722a43a8f7e2e62a035b0.1380558602317.1402957562364.1403720266392.11&hsC
taTracking=7f4f898d-cf6f-4a56-98c1-9f036451f051%7Cedd32377-b96f-44d1-bade-
fc2a9a6e0e4d




